[Expression of cation-chloride cotransporters KCC2 and NKCC1 in brainstem of para- chlorophenylalanine-induced acute insomnia rats].
To explore the possible roles of KCC2 and NKCC1 in the pathological mechanism of acute insomnia in rats. A total of 18 Sprague-Dawley rats were randomly selected into model, interference and normal control groups.The expressions of KCC2 and NKCC1 in brainstem were detected by reverse transcription-polymerase chain reaction (RT-PCR) and Western blot.The concentration of intracellular Cl(-) ([Cl(-)]i) in brainstem was detected by fluorescence probe MQAE with laser confocal microscopy. (1) Comparing with the control group, both KCC2 mRNA and protein expression were down-regulated in the model and interference groups (mRNA:0.196 ± 0.021 vs 0.939 ± 0.109, P < 0.05; 0.485 ± 0.026 vs 0.939 ± 0.109, P < 0.05; protein expression:0.363 ± 0.058 vs 0.967 ± 0.155, P < 0.05; 0.663 ± 0.106 vs 0.967 ± 0.155, P < 0.05).However they became up-regulated in the interference group versus the model group (mRNA: 0.485 ± 0.026 vs 0.196 ± 0.021, P < 0.05; protein expression:0.663 ± 0.106 vs 0.363 ± 0.058, P < 0.05). (2) Comparing with the control group, both NKCC1 mRNA and protein expression in the model group were slightly up-regulated.But statistical difference was insignificant (mRNA: 0.344 ± 0.026 vs 0.320 ± 0.019, P > 0.05; protein expression:0.244 ± 0.010 vs 0.230 ± 0.021, P > 0.05).There was down-regulation in the interference group versus the model and control groups (mRNA: 0.066 ± 0.031 vs 0.320 ± 0.019, P < 0.05; 0.066 ± 0.031 vs 0.344 ± 0.026, P < 0.05; protein expression:0.131 ± 0.012 vs 0.230 ± 0.021, P < 0.05; 0.131 ± 0.012 vs 0.244 ± 0.010, P < 0.05). (3) Comparing with the control group, [Cl(-)]i became up-regulated in the model group (0.0315 ± 0.0039 vs 0.0164 ± 0.0019, P < 0.05).It was down-regulated in the interference group versus the model group (0.0182 ± 0.0013 vs 0.0315 ± 0.0039, P < 0.05), but higher than control group without statistical difference (0.0182 ± 0.0013 vs 0.0164 ± 0.0019, P > 0.05). The down-regulation of KCC2 and rise of [Cl(-)]i in brainstem may participate in the pathological mechanism of acute insomnia in rats. And the mechanism of sedative-hypnotic diazepam may be operate through an up-regulation of KCC2, a down-regulation of NKCC1 and decreased [Cl(-)]i.